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BeeneHune

HeobxofnMoCTb CHUXeHUS NoTpebneHnsa sHeprv 1 BenYMHbl BbIDPOCOB yraekmncaoro rasa crana
MPUYMHON yBENIMYEHUS KONMYeCTBa BbIMyCKAaeMblX CUNOBbIX YCTPOWCTB 1 Npeobpa3oBaTeneil.

K pocTy apdekTnuBHOCTM Npeobpa3oBaHmii, a Takxe boNbluei HafeXXHOCTU Co3/LaBaeMblxX
cunoBbix Npeobpa3soBaTeneit NpMBOAAT Ba OCHOBHbIX Noka3aTens. B obnacTu npupogooxpaHHoi
B030OHOBNAEMON IHEPTUM, HAaNpUMep, CONTHEYHOW 3HEPrU W, OCHOBHLIM NoKa3aTteneM
sdpdexkTnBHOCTH BbIbOpa NpeobpazoBaTeneit CONHEYHOM 3HEPrUM ABAAETCA HOPMKPOBaHHan
cTonmocTb 3Heprum (LCOE). [1Byma BaxHbIMU nepeMeHHbiMU Npu pacyeTe LCOE, Bennuuna
KoToporo nokasbiBaeT, byAyT v Ballu MHBePTEpPbI NPOAaBaThCs, ABNATCA 3GPEKTUBHOCTb U
HaLeXHOCTb. A HAeXHOCTb rnbpuaHbix anekTpudeckux (HEV] u anektpnyeckunx asTomobunein
(EV] HanpsaMyio cBA3aHa ¢ penyTaumei Npon3soanTeNs, a Takke C BbICOKMMU MoKasaTensMu
Be30nacHOCTW 1 CoOXpaHEeHUSA XU3HN.

TpeboBaHnus, cToAl Ve Nepes MHOMMMW COBpeMeHHbIMY Mpeobpa3oBaTenaMu MOLIHOCTW BMJIOTHYIO
NPMBAN3NANCH K BO3MOXHOCTAM YCTPOWCTB Ha 0CHOBe KpeMHua. Ho noseneHne cuioBbix
KOMMOHEHTOB C LWMPOKON 3anpeuleHHoi 3oHoi (WBG) Ha ocHose kapbuaa kpemuus (SiC) u HuTtpuaa
rannvs (GaN) rapanTupyeT yBenuueHue aToro npefena. Takue CBONCTBA, Kak BO3MOXHOCTb 6bICTPO
nepeklo4aThes, CNoCcoBHOCTb BbIAEPXMUBATL BbICOKME 3HAYEHUA HANPAXKEHUSA, PACLlVpPeHHble
TemnepaTypHble Arana3oHbl NPUBOAAT K YBEANYEHWI0 3GPeKTUBHOCTM U HAafeXHOCTH YCTPONCTB,

a Takxe K yMeHblieHWo Gpranyeckrx pasmepos. Ho nepen Tem kak cuiosbie npeobpasosaTeny

C MCMONTb30BaHUEM KOMMOHEHTOB C LUMPOKOW 3aNpeL,eHHO’ 30HOM CTaHyT OCHOBHbIMMY,
NPOM3BOANTENN CTONKHYTCA C npobnemamy pa3paboTku v TECTUPOBAHUA, pelleHme KoTopbIX
MOMOXET PaCKpPbiTb MOTEHLMaAN 3TUX YCTPOWCTE B MOJIHOM Mepe.

3To BTOpad M3 YeTbipex YacTeil, ONuCbIBaOWMX 3Tanbl pa3paboTku cnunosoro npeobpasosaTens.
Mbl paccMoTpuM NpobeMbl, KOTOpble BO3HMKAKT Npu pa3paboTke U TeCTUPOBaHMYM Ha KaxXA40M U3
YeTblpex 3Tanos, U NpeANoxX1UM BaM BapuaHTbl pelleHns 3TUX npobaeM ¢ NoMOLLbIo annapaTHbIX
M nporpaMMHblx cpefcTB. Hanbonbliee BHYMaHVe ByaeT yaeneHo TEXHUYECKUM noka3aTensm,
YNOMSAHYTHIM Bbllle: MOBbIWEHWIO 3GHEKTUBHOCTH, HAAEXHOCTU 1 yMeHblueHWo popM-dakTopa.
Kpome Toro, byayT 3aTpoHyTbl npobsieMbl pa3paboTku U TeCTUpOBaHUWS, BO3HUKAOLWME NPK
MCMOMb30BaHMUM LUMPOKO3OHHbIX MOAYNPOBOAHMKOBbIX YyCTPONCTB.

Kaxpas n3 yeTblpex yacTell JaHHON Cepuu 0CBELWLAeT OAUH U3 NepeYnCieHHbIX HVYXe LUKI0B
NpoOM3BOLCTBA:

1. OueHKa CMNOBbLIX YCTPOMCTB U KOMMOHEHTOB

2. MopenvpoBaHue yCTPOMCTB C UCMONb30BaHWEM NMPOrpaMMHbIX CPeCTB
3. lpoekTnpoBaHue 1 OTNafka yCTPOMCTB

4. TlpoBepka 1 cepTudurkayumna nsgenuin
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MopenvpoBaHue yCTPOMCTB

BeicTpoe pasBuTue CoBpeMeHHbIX NepeksoyaTenein Ha ocHose kapbuaa kpemuus (SiC) n Hutpuaa rannusa (GaN] Tpebyer
nepeocMbicneHns MHCTpyMeHToB CATP 3nekTpoHHbIX ycTpolicTB. TpaauumorHbix SPICE-cuMynaTopoB ye HejoCTaTouYHo,

TaK Kak OHV OrpaHuYeHbl BpeMeHHOM 061acTbio U MCNONb30BaHMEM MOAeNel KOMMOHEHTOB C COCPEA0TOYEHHbIMY NapaMeTpaMy.
[porpammMHoe obecneyenne Keysight EEsof BkntoyaeT B ceba cuctemy aBToMaTn3anpoBaHHoro npoektuposaHusa «Advanced Design
System» [ADS) v cpeny anexTpomartutHoro 3D MogenvposaHug EMPro, koTopble npefnaraloT BO3MOXHOCTb MOfIEIMPOBaHUS

Kak BO BPEMEHHOW, Tak U B 4aCTOTHOW 061acTw, @ TakXKe MCMOMb30BaHNS 91€MEHTOB C COCPELOTOYEHHbBIMU U pacnpeaeneHHbIMM
napametpamu. MogennposaHue B 061aCTV NPOM3BOANTCSH CUMONATOPOM Ha OCHOBE MeTo/a rapMoHuyeckoro 6anatca («Harmonic
Balance»,HB). HB 6bicTpo Mpou3BoAnT pacyéT cxeMbl B yCTaHOBUBLIEMCH pexumMe. Tononoruyeckne sbdekTbl yunTbIBAIOTCH HALLUMU
anekTpoMarHUTHbIMU [(AM] cumynaTopamu. CyulecTsyeT TpU NPUYMHBI MCNO0b30BaTh IM CHMYAATOPLI NPU PacUETe «BUPTYaTbHOMO
npoToTMna» ycTpoiicTaa:

1. MpoBOAHWKN 1 NepexofHble 0TBEPCTHSA NeYaTHbIX N1aT BHOCAT B LieMb 3Ha4YUTe IbHbIA NapasnTuyeckuii iMneaaHc

2. Bo3aMoxHOCTb co3aHma Mofenelt pacnpefeneHHblX KOMMNOHEHTOB, OCHOBaHHbIX Ha 3/1eKTPOMarHUMTHOM pacyéTe, Takux,
KaK MHOYKTUBHOCTU C UHTETPUPOBAHHBIMU MarHeTukaMu

3. BO3MOXHOCTb MOIENIMPOBAHNS 3NEKTPOMArHUTHOTO U3NYYEHUA U 3N1eKTpoMarHUTHo cosmecTumocTu (EMI/EMC)

B «BUpPTYyaNnbHOV De33x0BOM Kamepe».

Komnanus Keysight npepcTtaBnget nnatgopmbl 415 NONHOMO LK@ NPOEKTUPOBAHMS MHTErpasbHbIX CXeM, KOPMYCUPOBaHHbIX
KOMMOHEHTOB 1 1 MN1aT, a Tak>Xe MOAYNb CUMYNSATOPOB, KOTOPbIV NofkoyaeTcs k nnatdopme «Virtuoso» komnanuu Cadence
Design Systems.

Pucyrok 1. PazpaboTka CMN0BbIX YyCTPOMCTB B CUCTEME aBTOMaTU3NPOBAHHOr0 NpoekTupoBanua ADS

<<BVIpTya)'IbeII;I ApOTOTUM» B CUCTEME @aBTOMATU3NPOBAHHOIO NMPOEKTUPOBaHNA ADS MoxeT ObITb cMmonennpoBaH BO BpeMeHHOIZ
1M yacToTHOW obnacTax. [Nonb3oBaTeNb MOXeT O6'be,EI|VIHI/ITb B CXeMe 3J1eMeHTbl C COCPeAO0TOHYEeHHbIMW U pacnpene/leHHbIMU
napameTpamu. bonee noppobHasa uHbopmauua Ha caiiTe http://www.keysight.com/find/eesof-ads
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PucyHok 2. MpefctaBneHune pe3ynbTaToB pacyéTa BO BDEMEHHOW 1 4acTOTHOM obnacTax B cucTemMe aBToMaTU3MpPOBAHHOro npoekTuposanus ADS

Kak noka3aHo Ha pucyHKe 2, Bbl MOXeTe BbINOSHUTb PACYET yCTAHOBMBLUEr0CH pexiMa yCTpoicTBa Npv Nepnognmyeckom curHane,
Tak kak ADS xopowo paboTaeT kak BO BpeMeHHOM, Tak 1 B 4acToTHOM obnacTw.
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IcTOYHMKM

B npepcTasneHHOM HuxXe BUAEO AeMoHCcTpupyeTcs paboTa npeobpa3oBaTtens
NOCTOSIHHOIO TOKa, 06bsACHAETCH, MO KakoW MpUYMHE B AaHHbIX CXeMaX BO3HUKaIOT
BCMIECKMN HaNPSXXeHWs, a TakXe Noka3blBaeTCd BaXXHOCTb MOEIMPOBaHNSA PA3NIUUHbIX
¢ deKTOB NpK NPOEKTUPOBaHMM TOMONOr UM NeYaTHo nnaTel. [ocne npocMoTpa BUAEO
MOXHO DecnnaTHo 3arpy3uTb NpYMep, NOKa3biBaoOLWMIA, Kak Aaa Nonucka noTeHuanbHbIX
npobneM B neyaTHbIX NaaTax MCNob3yeTcsa B13yanmnsaLums Toka.

Kak KOHCTPYyMpoBaThb npeo6paaoBaTeﬂM NMOCTOAHHOIO TOKA:
https://youtu.be/LwPJi3jyfw0

PykoBoacTBo no Havany paboTbl B CMCTEMe aBTOMATU3MPOBAHHOTO
npoekTpoBaHna ADS Ans npunoxXeHW CUN0BON 3N1EKTPOHUKM

Hogble ycTponcTsa (Ha ocHose SiC, GaN]) 1 nux beicTpoe paseutiie TpebyoT HOBbLIX 3HaHWIA
06 nHcTpyMeHTax CATP anekTpoHHbLIX yCTPOMCTB. Y3HalTe, NoYeMy cienyeT NpUMeHAThb
3/1eKTPOMAarHWUTHbIA aHann3 AN 4eTalbHOro M3yyeHus paboTbl «BUPTYaNlbHOrO
npoToTuna ycTpoicTBa». 3aTeM, cnefys AaHHOMY pyKOBOACTBY, BKtoUnUTe abdekT
napas3uTHON MHAYKTUBHOCTU B MOAeNb Npeobpa3oBaTens NOCTOAHHOIO ToKa.

http://www.keysight.com/main/redirector.
jspx?action=ref&cname=EDITORIAL&ckey=2631058&lc=eng&cc=US

Lpyrne nctoyHmku nHdopmauymm

Bonee noapobHas uHGopMaL Mg No NpoAyKTaM 1 UX NPUMEHEHWNIO HAXOAUTCS B pasfiesne
Power Electronics Ha caliTe komnaHum Keysight:
http://www.keysight.com/find/power-electronics

Bbl 3Hanu, 4to Keysight —
eMHCTBEHHasA KoMMaHus,
KoTopas pa3pabaTeiBaeT u
co3faeT NONYNpPOBOLHUKOBbIE
KOMMOHEHTbI ¥ NpeanaraeTt
KOMMEeKCHble 3aKOHYEHHbIe
pewerna? KomnaHua npennaraet
WHCTPYMEHTbI LA NpOBEAEeHNS
aBTOMaTW3MPOBAHHbIX U3MEPEHN,
TOYHOW 3KCTpaKLWy NnapaMeTpos
npu MoLeNMpoBaHUMN YCTPONCTB,
TULaTeNbHOW LMAarHOCTUKY, @
TaK>Xe OKOHYaTeNbHOW NpoBEPKM
NPOEKTHO-TEXHUYECKMX
LOKyMeHTOB. B pe3ynbTaTe

Ball MOCTAaBLLMK KOMMOHEHTOB
NpefocTaBWT BaM TOUYHbIE MOAENN,
Heobxo4uMble ANs CUMYAALIN
nonHoro yctpornctea. bonee
nofapobHasa nHdopMaLmns Ha canTe
http://www.keysight.com/find/
eesof-device-modeling.
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Ot Hewlett-Packard n Agilent k Keysight

Bonee 75 neT Mbl BKJlablBaeM BeCb Hall OMbIT U 3HAaHNA, BCIO HaLly
Heprnio B pa3pa60TKy N3MepPUNTETbHbIX peLI_IeHl/II7I HOBOIO NMOKOJIEHNSA.
YHuKanbHoe coyeTaHue nepenoBoro KOHTPOJIbHO-N3MEPUTEJTIBHOTO
0bopyaoBaHNA, NPOrpaMMHbIX PELLUEHNI 1 OMbITa HALWMX COTPYAHUKOB
CI'IOCO6CTByeT POXAEHWIO PEBOJTIOLMOHHbBIX TEXHONOTUN. Ml pa3pa6aTb|BaeM
n3MepuTenbHble TexHonorun ¢ 1939 roga.
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